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Summary
The BOREAS AFM-2 team used the University of Wyoming King Air aircraft during IFCs 1,2, and 3 in 1994 to collected pass-by-pass fluxes (and many other statistics) for the large number of level (constant altitude), straight-line passes used in a variety of flight patterns over the SSA and NSA and areas along the transect between these study areas. The data described here form a second set, namely soundings that were incorporated into nearly every research flight by the King Air in 1994. These soundings generally went from near the surface to above the inversion layer. Most were flown immediately after takeoff or immediately after finishing the last flux pattem of that particular day's flights. The parameters that were measured include wind direction, wind speed, west wind component (u), south wind component (v), static pressure, air dry bulb temperature, potential temperature, dewpoint, temperature, water vapor mixing ratio, and CO2 concentration. Data on the aircraft's location, attitude, and altitude during data collection are also provided. These data are stored in tabular ASCII files. 
Objective/Purpose
The objective of this data set is to add to the set of soundings represented by the network of rawinsondes launched during the project.
Summary of Parameters
The following is a simple list of the variables archived for each sounding by the King Air. Section 7 defines the variables and their origins in detail. Those variables flagged (**) were not measured by the King Air.
VARIABLES:
• 
Equipment

Sensor/Instrument Description
Sensor/Instrument
Measurement Geometry The gust probe was mounted at the end of the aircraft nose boom, so that the gust probe tip was about 2 m ahead of the nose of the aircraft. The inertial reference system (1RS) and accelerometers were mounted close to the main wing spar (close to aircraft's center of gravity). The fast-response (Friehe-type) temperature probe was mounted below the nose of the aircraft, 1.29 m aft from the gust probe tip. Water vapor and CO2 measurements were obtained with the LI-COR 6262 infrared absorption spectrometer. Air was drawn from the airstream above the aircraft cabin into a 12.7-ram i.d. "snorkel" tube that faced forward, about 0.3 m above the fuselage skin and 4.06 m aft of the gust probe tip. Airflow in the snorkel tube was maintained with a high-capacity vacuum pump at 60-70 SLPM (about 9 m/s), for Reynolds number about 50,000 (fully developed turbulent flow). At 1.52 m from the inlet, air was drawn from the center of the snorkel tube into the LI-COR through a short 6.4-ram i.d. tube, again by vacuum pump, at an average flow rate of 6-8 SLPM (also fully turbulent). As verified by flying the aircraft through a power-plant plume, there was a time delay of 0.3 s between the gust probe data and the LI-COR data. This delay is removed in the software at the time of data processing.
Further notes on LI-COR operation: The LI-COR 6262 was operated in "absolute" mode, in which the closed-path absorption in the sample chamber was simultaneously compared to the closed-path absorption in the reference chamber. Air in the reference chamber was circulated continuously through scrubbers that removed both water and CO2, and was circulated at a flow rate of 2 SLPM. A Cambridge chilled-mirror dewpoint hygrometer was mounted inside the cabin, drawing air from the vacuum-pump driven sample tube. All cloud and precipitation probes (PMS and liquid water content) were mounted near the wing tips of both wings.
Manufacturer
of Sensor/Instrument See table in Section 4.1
Calibration
The instruments were subject to calibration as follows: • Air temperature:
The manufacturer's one-time calibration was used for the Rosemount model 102, and the Friehe-type probe was then compared against the Rosemount. • Water vapor concentration: Before each flight, the LI-COR H20 channel was calibrated by flushing the chamber with a beam-filling gas of known H20 concentration, generated with a LI-COR Model 610 dewpoint generator, with accuracy +/-0.03°C.
CO2 concentration:
Before each flight, the LI-COR CO 2 channel was calibrated by flushing the chamber with a gas of known CO2 concentration (Source: Scott Specialty, Longmont, CO, concentration 403.5 ppm, accurate to 4%). Static pressure and gust differential pressures: The gust probe differential pressure sensors (for up-down and left-right angle of flow measurements) and absolute pressure sensor (gust probe total pressure) were calibrated at the beginning of each IFC, using the Rosemount 1501 (accurate to 0.5 mb).
Specifications
See 
Other
Calibration Information None given.
Data Acquisition Methods
Whenever possible, the soundings were executed at a relatively slow rate of ascent or descent (about 500 feet per minute). Some, however, were flown at faster rates (see data for each sounding to ascertain rate).
Data Notes
None.
Field
Notes None.
Observations
Data Description
Spatial Characteristics
7.1.1 Spatial Coverage These data cover various point locations within the SSA and NSA and areas along the transect between these study areas. The majority of the data were collected over the BOREAS SSA and NSA. 
Temporal
Resolution See Section 7.2.1. Also, each archived dam entry contains the time for the sounding being summarized.
Data Characteristics
Parameter/Variable
The parameters contained in the data files on the CD-ROM are: 
Data Range
The following table gives information about the parameter values found in the data files on the CD-ROM. 
Data Organization
Data Granularity
The smallest orderable data set available is the one of two files of soundings for a day.
Data Format(s)
The Compact Disk-Read-Only Memory (CD-ROM) files contain ASCII numerical and character fields of varying length separated by commas. The character fields are enclosed with single apostrophe marks. There are no spaces between the fields.
Each data file on the CD-ROM has four header lines of Hyper-Text Markup Language (HTML) code at the top. When viewed with a Web browser, this code displays header information (data set title, location, date, acknowledgments, etc.) and a series of HTML links to associated data files and related data sets. Line 5 of each data file is a list of the column names, and line 6 and following lines contain the actual data.
Data
Manipulations 9.1 Formulae None.
Derivation
Techniques and Algorithms None given.
Data Processing Sequence
Processing Steps
AFM-02 processed the data and sent them to BORIS. BORIS staff received the data, made necessary conversions to standard units, and loaded the data into the data base. BORIS staff documented the data set and compiled basic statistics about the data.
Processing
Changes None.
Calculations
Special
Corrections/Adjustments Time lag between C02/I-'I20 measurements and gust probe:
Due to the geometry of the instrument locations (see Section 4.1.6), there is a significant lag between measurements by the LI-COR device (water vapor and carbon dioxide) and the 3-D winds. Based on instrument placement, external airflow velocities, and internal (sampling tubes) flow velocities, the lag was predicted to be 0.3 sec. In contrast, the distance between the gust probe tip and the Friehe temperature probe caused negligible lag between the temperature and wind measurements. Thus, the lag between the temperature and LI-COR measurements should be equivalent to that between the wind and LI-COR measurements.
The predicted temperature-LI-COR lag (0.3 sec) was verified by flying the plane several times through the plume from a local power plant, at distances close enough to the source that changes in temperature, water vapor, and CO2 were very abrupt at the plume edges. Thus, prior to any other calculations, the LI-COR data are shifted 0.3 sec, to bring those data in sync with the remainder of the data.
Calculated
Variables None given.
Graphs
and Plots None. 
Glossary of Terms
